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Claims 

[d] 1. A thermal barrier coating on a surface of a compo- 
nent, the thermal barrier coating having an interior re- 
gion formed of a ceramic material so as to have a lower 
thermal conductivity than zirconia partially stabilized by 
about seven weight percent yttria, and an outer surface 
region on and contacting the interior region and formed 
of a ceramic material, the interior region constituting 
more than half of the thickness of the thermal barrier 
coating and the outer surface region constituting less 
than half of the thickness of the thermal barrier coating, 
the thermal barrier coating having a columnar mi- 
crostructure whereby the interior region and the outer 
surface region comprise columns of their ceramic mate- 
rials, the columns of the outer surface region being more 
closely spaced than the columns of the interior region, 
the outer surface region being more erosion and impact 
resistant than the interior region at least in part as a re- 
sult of the columns thereof being more closely spaced 
than the columns of the interior region. 

[c2] 2. A thermal barrier coating according to claim 1, 

wherein the ceramic materials of the interior region and 



the outer surface region have the same composition. 

[c3] 3. A thermal barrier coating according to claim 1, 

wherein the thermal barrier coating consists essentially 
of zirconia and at least one of ytterbia, yttria, neodymia, 
lanthana, hafnia, tantala, gadolinia, erbia, and dysprosia. 

[c4] 4. a thermal barrier coating according to claim 3, 

wherein the ceramic materials of the interior region and 
the outer surface region have the same composition. 

[c5] 5. A thermal barrier coating according to claim 1, 

wherein the thermal barrier coating consists essentially 
of zirconia, yttria, and at least one of ytterbia, neodymia, 
lanthana, hafnia, tantala, gadolinia, erbia, and dysprosia. 

[c6] 6. A thermal barrier coating according to claim 5, 

wherein the ceramic materials of the interior region and 
the outer surface region have the same composition. 

[c7] 7. A thermal barrier coating according to claim 1, 

wherein the ceramic materials of the interior region and 
the outer surface region do not have the same composi- 
tion. 

[c8] 8. A thermal barrier coating according to claim 7, 

wherein the outer surface region contains at least one of 
nickel, titanium, chromium, and oxides thereof, and the 



interior region is substantially free of nickel, titanium, 
chromium, and oxides thereof. 

[c9] 9. a thermal barrier coating according to claim 1, 

wherein the interior region of the thermal barrier coating 
consists essentially of zirconia and at least one of ytter- 
bia, yttria, neodymia, lanthana, hafnia, tantala, gadolinia, 
erbia, and dysprosia, and wherein the outer surface re- 
gion consists essentially of zirconia partially stabilized 
by yttria, whereby the ceramic materials of the interior 
region and the outer surface region do not have the 
same composition. 

[do] 10. A thermal barrier coating according to claim 9, 

wherein the outer surface region consists essentially of 
zirconia stabilized by about four to about eight weight 
percent yttria. 

[cH] 11. A thermal barrier coating according to claim 1, 

wherein the interior region of the thermal barrier coating 
consists essentially of zirconia, yttria, and at least one of 
ytterbia, neodymia, lanthana, hafnia, tantala, gadolinia, 
erbia, and dysprosia, and wherein the outer surface re- 
gion consists essentially of zirconia partially stabilized 
by yttria, whereby the ceramic materials of the interior 
region and the outer surface region do not have the 
same composition. 



[d2] 12. A thermal barrier coating according to claim 11, 

wherein the outer surface region consists essentially of 
zirconia partially stabilized by about four to about eight 
weight percent yttria. 

[d3] 13. a thermal barrier coating according to claim 1, 
wherein the outer surface region has a hardness of at 
least 6 GPa as measured by the Vickers pyramid with a 
fifty-gram load. 

[d4] 14. a thermal barrier coating according to claim 1, 

wherein the interior region and the outer surface region 
are discrete layers separated by a distinct interface. 

[d5] 15. a thermal barrier coating according to claim 1, 

wherein the interior region and the outer surface region 
are not discrete layers and are not separated by a dis- 
tinct interface. 

[d6] 16. A thermal barrier coating on a surface of a gas tur- 
bine engine component, the thermal barrier coating hav- 
ing an interior region and an outer surface region on and 
contacting the interior region, the interior region and the 
outer surface region being discrete ceramic layers sepa- 
rated by a distinct interface, the interior region consist- 
ing essentially of zirconia and at least one of ytterbia, yt- 
tria, neodymia, lanthana, hafnia, tantala, gadolinia, erbia, 



and dysprosia, the outer surface region having a thick- 
ness of about 10 to about 125 micrometers and the bal- 
ance of the thickness of the thermal barrier coating be- 
ing defined by the interior region and having a thickness 
greater than the outer surface region, the thermal barrier 
coating having a columnar microstructure whereby the 
interior region and the outer surface region comprise 
columns, the columns of the outer surface region being 
more columnar and more closely spaced than the 
columns of the interior region, the outer surface region 
having a hardness of at least 6 GPa as measured by the 
Vickers pyramid with a fifty-gram load, the outer surface 
region being more erosion and impact resistant than the 
interior region at least in part as a result of the columns 
thereof being more closely spaced than the columns of 
the interior region. 

[d7] 17. a thermal barrier coating according to claim 16, 

wherein the interior region and the outer surface region 
have the same composition. 

[d8] 18. A thermal barrier coating according to claim 17, 
wherein the composition of the interior region and the 
outer surface region is zirconia containing about 1 to 
about 65 weight percent of at least one additive oxide 
chosen from the group consisting of ytterbia, yttria, 
neodymia, lanthana, hafnia, tantala, gadolinia, erbia, and 



dysprosia. 



[d9] 19. a thermal barrier coating according to claim 16, 

wherein the interior region and the outer surface region 
do not have the same composition. 

[c20] 20. A thermal barrier coating according to claim 19, 

wherein the outer surface region consists essentially of 
zirconia partially stabilized by about 4 to about 8 weight 
percent yttria. 



